Ambulatory arterial stiffness index (AASI), a measure derived from ambulatory blood pressure (BP) measurements, is a marker of arterial stiffness and a predictor of cardiovascular mortality. Yet, AASI has been contested due to its dependence on the degree of the nocturnal BP reduction in hypertensive patients. Excluding night-time BP readings, and thus the dipping information, we demonstrate that daytime AASI remains elevated in hypertensive children and adults and maintains the relationship with age, pulse pressure and systolic or diastolic BP.
The ambulatory arterial stiffness index (AASI), as derived from ambulatory blood pressure (BP) measurements, has been shown to correlate with classical measures of arterial stiffness, such as pulse wave velocity, 1 and to provide similar prognostic information on cardiovascular mortality and target organ damage. [2] [3] [4] AASI has been contested with respect to its strong inverse relationship with the degree of nocturnal BP fall in hypertensive patients. 5, 6 Recently, we demonstrated that AASI, already established in adults, is also elevated in children with hypertensive diseases. 7 Thus, we wanted to assess the extent to which night-time dipping and ambulatory BP monitoring protocols influence the AASI values in both age groups, hypothesizing that daytime AASI, derived by excluding the night-time BP readings, would remain elevated in hypertensive patients.
All 185 children (114 hypertensive and 71 normotensive) and 141 adults (84 hypertensive and 57 normotensive) from the previous publication 7 were evaluated in the present analysis. The ambulatory BP measurement and the calculation of AASI have previously been described. 7, 8 The night-time BP measurements were excluded after reviewing the patients' protocols indicating bedtime and wake-up time. Data are expressed as mean ± s.d. Relations among variables were assessed by using a best-fit linear regression analysis. The Mann-Whitney test or the Wilcoxon matched-pairs test were used to separately analyse the paediatric or the adult subgroups. Odds ratio, sensitivity and specificity were assessed with a Fisher's exact test. Significance was assigned at Po0.05.
Two out of 114 hypertensive children and 1 of the 57 normotensive adults were excluded because the derived linear regression to calculate AASI with the daytime BP values (daytime AASI) was not significant.
The characteristics of the 71 normotensive compared to 112 hypertensive children were similar with respect to gender (35 (49%) vs 51 (45%) female), mean age (12.1±2 vs 12.0±3.6 years; not significant) and height s.d. score (SDS, À0.1 ± 0.7 vs À0.4±1.2; not significant), yet body mass index (BMI) SDS (À0.2±0.9 vs 0.6±1.0, Po0.0001) and mean 24 h BP (109 ± 8/66 ± 6 vs 125 ± 13/ 78 ± 11 mm Hg, Po0.0001) were different. The 84 hypertensive adults (mean age 32±4.5 years, 33 (39.3%) women) had significantly higher BMI (27.0 ± 6.9 vs 22.5 ± 2.1 kg m À2 , P ¼ 0.0003) and mean 24 h BP (136.5±5.4/87.3±10.5 vs 111.5±6.9/ 73.8 ± 6.4 mm Hg, Po0.0001) compared to the 56 normotensive adults (mean age 27.1 ± 5.8 years, 28 (50%) women). 7 The children with various hypertensive diseases had higher daytime AASI values than those with normotension (0.43 ± 0.15 vs 0.31 ± 0.24, P ¼ 0.0025). Likewise, hypertensive adults showed higher daytime AASI levels than their normotensive counterparts (0.37 ± 0.08 vs 0.24 ± 0.17, Po0.0001; Figure 1 ). A cut-off set by the receiver-operator curve for daytime AASI at 0.301, as had been proposed for the 24 h AASI, 7 distinguished (Po0.0001) the hypertensive from normotensive children with an odds ratio of 4.6 (95% CI 2.3-9.2), a sensitivity of 65% (95% CI 50-78%) and a specificity of 71% (95% CI 62-78%). Similarly, this cut-off also distinguished (Po0.0001) the hypertensive from normotensive adults with an odds ratio of 7.1 (95% CI 3.3-15.4), a sensitivity of 69% (95% CI 55-82%) and a specificity of 76% (95% CI 66-84%). These results duplicate the corresponding parameters assessed by using the 24 h AASI. 7 The daytime AASI positively correlated with the 24 h AASI, showing a strong correlation coefficient in both the children and adults (r 2 ¼ 0.70, Po0.0001 and r 2 ¼ 0.71, Po0.0001, in children and in adults respectively). The daytime AASI was even higher when compared to the 24 h AASI within the BP groups (Po0.0001 for the paediatric groups and the normotensive adults and P ¼ 0.02 for the hypertensive adult group). The correlations found between 24 h AASI and pulse pressure, systolic and diastolic BP in children and adults 7 were also confirmed by the daytime AASI: positive correlations were identified between daytime AASI and daytime pulse pressure (r 2 ¼ 0.13, Po0.0001 and r 2 ¼ 0.27, Po0.0001, in children and adults respectively), daytime systolic (r 2 ¼ 0.03, P ¼ 0.025 and r 2 ¼ 0.19, Po0.0001, in children and adults respectively) and diastolic BP in adults (r 2 ¼ 0.1, P ¼ 0.0002); and a negative correlation in hypertensive children (r 2 ¼ 0.08, P ¼ 0.003). Moreover, in the healthy paediatric population, daytime AASI did not correlate with age or other anthropometric data (weight, height or BMI), but, like the 24 h AASI, a positive linear correlation between daytime AASI and age was found among the healthy adults (r 2 ¼ 0.17, P ¼ 0.0015). The relationship between daytime AASI and nocturnal dipping of BP was less pronounced in children when compared to that of 24 h AASI (r 2 ¼ 0.05, P ¼ 0.002) and was lost in adults. The evaluation of AASI as a marker for arterial stiffness is attractive for several reasons. This includes the fact that this ambulatory blood pressure monitoring-derived index correlates with classical measures of arterial stiffness such as pulse wave velocity 1 , that it has been shown to provide prognostic information on cardiovascular mortality and target organ damage, and that it might be useful, especially in paediatric units, where other specific technical equipment to assess arterial stiffness is frequently lacking. 2, 3, 9 Some authors have raised concerns regarding the true connotation of AASI due to its relationship with the dipping pattern of the BP. 5, 6 This study evaluated the daytime AASI as calculated excluding the night-time BP values and thus the dipping pattern information. Our data indicate that the daytime AASI remains elevated in hypertensive children and adults, similar to the 24 h AASI. 7 Moreover, we found a robust linear correlation between both parameters, demonstrating a similar behaviour of the daytime AASI compared to 24 h AASI. However, the daytime AASI levels were higher when compared to the 24 h AASI. This observation is in line with observations made by Schillaci et al. 10 demonstrating that the differences between daytime AASI and 24 h AASI could be due to the amount of measurements during the night as related to the extent of readings during the day, assuming that alterations in BP directly translate into a modified AASI. In addition, our findings cannot exclude a circadian variation and/or regulation of the vascular compliance. This presumption has the potential to open up new fields of research because only very limited information on diurnal or situational variation is currently available. 11, 12 This study has some limitations: first, the young age of the studied population does not allow to translate these results into older subjects and currently no long-term follow-up with respect to target organ damage is available in our cohort. Second, a direct correlation of daytime AASI with measures of arterial stiffness was not performed.
In conclusion, this study provides evidence that AASI remains elevated in hypertensive patients irrespective of the nocturnal BP dipping. Daytime AASI allows one to distinguish hypertensive from normotensive patients, including children, just like 24 h AASI. Because vascular stiffness seems to be highest during daytime hours, diurnal BP collections appear to be of value without the risk of underestimating this parameter of vascular stiffness. This might even involve further options such as investigating cumulative home BP selfmeasurements. What is known about topic K The ambulatory arterial stiffness index (AASI) is elevated in hypertensive adults and children. K AASI is a marker of arterial stiffness and is a predictor of cardiovascular mortality. K AASI has been contested due to its dependence on the degree of nocturnal BP reduction (dipping of BP).
M
What this study adds K The daytime AASI, calculated excluding the night-time BP readings, remains elevated in hypertensive children and adults. K The daytime AASI maintains the relationship with age, pulse pressure and systolic or diastolic BP in children and adults. K As further option, daytime AASI could be derived investigating cumulative home BP self-measurements.
